High-performance liquid chromatography of lipids for the identification of human metabolic disease.
We describe a system for quantitative lipid analysis employing ternary gradient high-performance liquid chromatography with evaporative light scattering detection. This technique was applied to extracts of cultured fibroblasts, cultured lymphocytes, and leukocytes and to liver and spleen biopsy specimens. Separation of nonpolar lipids, glycolipids, phospholipids, and sphingolipids was achieved in a single run. Detection did not depend on the presence of any specific chemical reactions, uv absorption, or fluorescence. The sensitivity of the technique is well below 200 ng for individual lipids, and many individual lipid classes were detected in samples as small as 1 mg of total protein, the yield of a single flask of cultured skin fibroblasts. The characteristic stored lipids cholesterol ester and sphingomyelin were seen in excess in human fibroblast cultures from patients with Wolman's disease and Niemann-Pick disease, respectively. A biopsy spleen sample from a patient with Gaucher's disease showed a large glucosylceramide peak. This system provides a tool for detecting lipids that accumulate in tissues of patients with currently unidentified metabolic storage disorders.